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Abstract. Antibiotics are efficiency substances for the treatment and improvement of animal production 
yields. However, their irrational and non-moderate using can cause serious problems for the consumer and 
the manufacturer. The aim of this study is to check their presence in the poultry meat by conventional 
microbiological methods (four boxes) recommended and approved by French Agency of Food Safety 
(AFSSA). For this purpose, 145 poultry meat samples were taken from various breeding farms and tested 
by Plates Agar diffusion at different pH (6, 7.2 and 8), seeded by two references strains: Bacillus subtilis 
(BGA spores) and Micrococcus luteus (ATCC 9341). The results revealed that 124 out of 145 poultry meat 
samples were positive to antibiotic residues with the percentage of 85.51%. However, most of them 
contained 75.81% of β-lactams and/or Tetracyclines against 44.35% for Macrolides and/or β-Lactams and 
36.29% for Sulfonamides. Conversely, 13.71% of samples were positive to aminoglycosides. The study 
confirms the misuses and non compliance of the withdrawal period between the administration of antibiotic 
in animal and its slaughter. Therefore, control of antibiotic residues should be a future concern for both 
producers and processor in order to protect health’s consumers. 
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INTRODUCTION 
 
The poultry meat production is usually increasing in our country and it represents the 
main protein source for the population. In Algeria, as in many other countries, the intensive 
poultry farming has developed more and where the production of white meat has significantly 
growth during latest years, making the price of this product reasonable and very attractive for 
consumers (Alloui, 2011). In poultry farming, the farmers use several varieties of products 
such as anabolic steroids, tranquilizers and especially antibiotics. They are used either as 
growth promoters to increase production yields or as therapeutic remedies to treat and prevent 
against specific diseases. However, the irrational using and non respect of withdrawal periods 
can lead to food contamination. The presence of antibiotic residues can have adverse effects 
on human’s health, causing such allergic reactions in individuals already sensitized.  
Adding to that, the bad practices based on using of antibiotics can increase and select 
multi-resistant of pathogenic strains bacteria, which can be transmitted to humans through the 
food (Andermont, 2000; Lee et al., 2000; Rogister, 2000; Toldra and Reig, 2008). 
In Algeria, the curative and preventive use of antibiotics in livestock farming is not 
regulated and control of the presence of maximum residue limits (MRLs) in foodstuffs of 
animal origin is not applied, posing a potential risk for the consumers. Few scientific studies 
and data on this topic are available. The objective of this study is to check the presence of 
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antibiotic residues in meat chicken, in order to build a database for the using of antibiotics in 
the poultry sector and therefore to assess the risk level of consumption of animal products. 
 
MATERIALS AND METHODS 
 
Study area and sampling conditions: The study was conducted in the province of Tizi-
Ouzou (Algeria). This department is situated in northern central of Algeria and characterized 
by dominate mountainous area where the breeding poultry farms were very developed.  
Total, 145 poultry meat samples were collected and analyzed for to search the 
presence of antibiotic residues. After sterilization of sampling equipment, 100g of poultry 
meat was taken in aseptic condition and removed in small containers.  
Each sample was packaged as a unit sterile plastic bag, carefully sealed and labeled. 
Each label includes code sample, origin, date and place of sampling. After sampling, the 
samples were transported in the same day to the laboratories under a cold condition, with a 
cooler of ice stacked pockets or stored immediately in frozen. Using a cookie sterile room, 
several slices of meat with 8 mm of diameter and 2 mm of thick were taken and placed in 
Petri dishes and stored in frozen conditions until using microbiological test. 
Treatment of samples: The search of antibiotic residues in meat broiler chicken is 
developed and validated by the French Agency of Food Safety (AFSSA, LMV/90/01), more 
commonly known as the method of "four boxes" or "four plates". The latest involves the 
identification of antibiotic residues for using sensitive microorganisms. This method is 
applied to butcher animals and poultry muscles. The performance of this method is its ability 
to detect antibiotics levels above recommended maximum residues for various families of 
antibiotics including β-lactams, Tetracyclines, Chloramphenicol and Macrolides, 
The test is performed by an agar diffusion test. Meat poultry samples thawed 
previously were placed in duplicate on the surface of four plates cast (Test agar CONDA 
PRONADISA, Spain) in Petri dishes and inoculated with reference strains like Bacillus 
subtilis BGA in different pH (6, 7.2 and 8) and Micrococcus luteus ATCC 9341 (pH 8). All 
the bacteria strains references were purchased from Pasteur Institute of Algeria. Trimethoprim 
is incorporated into the medium at pH 7.2 in order to increase the sensitivity of detection of 
the sulfonamide residues. Slices of meat with following dimension: (8 mm of diameter against 
2 mm of thick) were placed on the agar surface.  
Table1 
  
Antibiotic families sought depending on the microorganism test and the pH of the agar 
 
Agar  Microorganism  
Test 
Medium 
pH 
Temperature 
incubation (°C) 
Antibiotics 
Families 
Antibiotic types 
1 Bacillus 
subtilis  
6.0 30 β-lactams and/or 
tetracyclines 
Penicillin G 
2 Bacillus 
subtilis  
7.2 30 Sulfonamides  Sulfadimerazine 
and trimethoprim 
3 Bacillus 
subtilis  
8.0 30 Aminoglycosides  Sulfadimerazine 
and trimethoprim 
4 Micrococcus 
luteus  
8.0 37 Macrolides 
and/or βLactams 
Erythromycin 
 
The Petri dishes were incubated at 30 °C for Bacillus subtilis pH (6, 7.2 and 8) and 
37 °C for Micrococcus luteus pH 8. After 24h of incubation period, the inhibition area 
diameter was measured with a caliper. In parallel, standard solutions witnesses’ penici llin 
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G, trimethoprim, erythromycin (Sigma) were prepared to test their sensitivity and to define 
the most credible operating conditions for the realization of this diffusion test. Interpretation 
of the results is to seek meat samples for which the growth of a test microorganism is 
inhibited with an annular zone having at least 2 mm. The different families of antibiotics 
detected by inhibition of each test microorganisms are listed in the table 1. 
 
RESULTS AND DISCUSSION 
 
The study showed a big level of contamination of poultry meat samples analyzed. In 
fact, 124 out of 145 poultry meat samples examined were found positive (86.20%) for 
antibiotic residues. Conversely, none positive cases were noticed in 20 poultry meat samples 
(13.79%) (Table 2).  
Table 2 
 
                Number and percentage of the presence of antibiotic in meat chicken samples 
 
Number of poultry meat 
samples examined 
Result 
Number and percentage of 
positive samples 
Number and percentage of negative 
samples 
145 125 
(86.20%) 
20 
(13.79%) 
 
Nevertheless, most of positive samples cases were found contaminated by β-lactams and/or 
tetracyclines in 75.81%. In contrast, the macrolides and/or β-lactams and sulfonamides were 
recorded only in 44.35 and 36.29% respectively. While, the aminoglycosides were implicated 
in 13.71% of positive cases (Table 3). 
 
Table 3 
 
Number and percentage of the presence of antibiotic families in poultry meat samples 
  
 
Number of meat 
samples examined 
Results :   
 β-Lactams and/or  
Tetracyclines 
Sulfonamides Amino-
glycosides 
Macrolides and/ 
or  β-Lactams 
  
145 94 
(75.81%) 
45 
(36.29%) 
17 
(13.71%) 
55 
(44.35%) 
             
 
The choice of this technical study was undoubtedly dictated by financial and 
material constraints. In fact, we had to implement a simple, affordable method for fast and 
accurate performance. The equipment required for the four boxes method is relatively easy 
to acquire, unlike other methods such as analytical methods. Indeed, the application of 
microbiological testing for research and testing antibacterial substances in food and feed 
intended for livestock has been widely reported in the literature (Van Egmond, 2004).  
Unlike to other tests, the four boxes method is based on combinations of pH 
conditions, which consequently, promote or inhibit the activity of antibiotics.  The medium 
pH affects the activity of certain antimicrobial substances. For example, tetracyclines and 
aminopenicillins activities increases in acidic pH, while that of macrolides, quinolones and 
aminoglycosides in alkaline pH (Yamada et al, 1981; De Zutter et al, 1985). The 
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mechanisms of the pH effect on the antimicrobial activity are not fully explainable an 
antibiotic to another. However, they are based on the sensitivity and resistance of the 
microorganism test to the different antibiotic molecules (Karraouan et al, 2009).  
In agar diffusion, the type of culture medium used may influence the size of 
inhibition zone and this, by its direct effect on the speed and rate of diffusion of 
antimicrobial agents but also on the growth rate of the microorganism test used (Barry et al, 
1974). The agar used in this investigation is recommended and approved by the French 
agency for Food Safety (AFSSA). However, several types of culture media were used by 
several authors: such as Mueller Hinton agar and other nutrient agar (Kabir et al., 2002; 
Kabir et al., 2004; Shahid et al., 2007; Alla et al., 2011 and Donkor et al., 2011). 
This study showed a strong contamination of the meat samples for antibiotic 
residues, with 85.52% positive cases. Our results are similar to those reported by Hamdi 
(2008) who reported that more than 50% of poultry meatsamples were positive to antibiotic 
residues. However, Tassist et al. (2012) recorded a lower positive cases (29%).  
The same results were reported by Al Ghamdi et al. (2000) concerning the 
quantification of residues of tetracyclines in poultry products in the Eastern Province of 
Saudi Arabia and Abiola et al. (2005) which have reported respectively 65 and 69.7%. The 
percentage of positive cases to antibiotic residues were varied in different studies and 
countries: 36.72% and 9.8% were respectively recorded in Senegal  by Randrianomen 
(2006) and Bada Alambedji et al (2004), 20.6% in Pakistan (Shahid et al., 2007), 9.56% in 
Thailand (Saitanu et al.,1993) and 4.8% in Nigeria (Kabir et al., 2004).  
The high level of contamination cases recorded in our poultry meatsamples can 
probably be explained, by the massive use, uncontrolled and prolonged antibiotics in poultry 
farms to treat and prevent against specific diseases, both in the therapeutic setting 
recommended by the veterinarian or but in the case of self-medication, but also by the 
disrespect of withdrawal periods between the administration of antibiotics in animal and early 
slaughter, motivated by a greater demand for this product in religious holidays, like Christmas 
in other contries (Kabir and al, 2004; Donkor and al, 2011). According to a survey conducted 
in Ivory Coast on the use of antibiotics in the semi-industrial poultry farms, 73% of them do 
not seek veterinary and self-medicate (Ouattara and al, 2013).  
The same observation was reported by Donkor et al. (2011) on the determination of 
contamination factors of animal products by antibiotics. Note that self-medication is banned 
in developed countries. According to the French agency for Food Safety (AFSSA), it can be 
the cause of the increase in multidrug-resistant pathogens. The same author points out that 
waiting time in order to ensure the health’s consumer are not met in 51% of the farms visited. 
Several factors may influence the use of antibiotics in poultry production. In France, 
according to a study on the use of antibiotics in pig production, poultry and rabbit, the 
influence of the breeding on the use of antibiotics probably finds its explanation from the 
intrinsic characteristics of the farm (buildings, geographical location), the practices of the 
breeder. Indeed, the results of this survey show that biosecurity measures and the mastery of 
major diseases are essential to the reduction of use (Chauvin and al, 2012). 
The results of the study showed clearly the strong contamination of the poultry 
meatsamples analyzed by β-lactams and tetracyclines or (75.81%), followed by macrolides or 
β-lactams and sulfonamides with percentages of 44.35% and 36.29%. While, aminoglycosides 
were implicated in 13.71%. Our results are consistent with those reported by Benmohand and 
Benouaddah (2008) and those of Tassist et al (2012), which confirms the place occupied by 
the β-lactams, tetracyclines and macrolides in poultry farming in Algeria. Indeed, most of the 
antibiotics used by farmers are administered in drinking water (tylosin, oxytetracycline, ...etc) 
or in food (amprolium) or parenterally (streptomycin) (Kabir et al, 2004). However, in the 
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organized productions such as rabbit farms, poultry and pigs, the oral track is the preferred 
route of administration of drug due to the high size groups of animals treated. The parenteral 
route is does exceptionally encountered in poultry farms. Thus, β-lactams are the most used in 
production of broiler (Chauvin et al., 2012). 
Surveys around the world have also shown that these different families of antibiotics 
(tetracyclines, sulfonamides,  etc) were used in poultry in addition to β-lactams. The using 
of tetracyclines and sulfonamides in large quantities find their explanation in the fact that 
they are used for digestive symptoms as well as respiratory anticoccidiosis, anticolibacillose 
and mycoplasma infections (Ouattara et al., 2013). The method of the four boxes that we 
had chosen for this investigation is a screening method. It has a fairly limited specificity and 
sensitivity. However, the microbiological method can detect a wide range of antibiotics 
thresholds close to the maximum residue limits (MRLs) (Kabir et al, 2004; Donkor et al, 
2011). These results could be modified by using a quantitative analytical method such as 
high performance liquid chromatography (HPLC). Studies realized by Benmohand and 
Benouaddah (2008) and Tassist et al. (2012) showed that the majority of antibiotics 
identified by HPLC clearly exceed the maximum residue limits (MRL), which confirms the 
health risk associated with the consumption of this type of product. 
 
CONCLUSSIONS 
 
The results of this study clearly showed the intense and inappropriate use of veterinary 
drugs in poultry farming and non-compliance with waiting periods. To remedy this situation, 
several measures should be applied: 
• The regulation of the conditions of using of antibiotics; 
• The establishment of a national program of continuous monitoring of the quality of 
local and imported meat; 
• The respect of withdrawal periods between administration of antibiotic to animal and 
his slaughter; 
• Adherence to good veterinary practices, such as livestock hygiene, immunization and 
selection of farms free of bacteria; 
• The management of livestock breeders and their awareness of the risks of antibiotic 
residues on public health. 
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